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Abstract
Introduction:  The  success  of  pharyngeal  surgery  in  the  treatment  of  obstructive  sleep  apnea
syndrome  depends  on  the  appropriate  selection  of  patients.
Objective:  To  propose  a  new  staging  for  indication  of  pharyngeal  surgery  in  obstructive  sleep
apnea syndrome.
Methods:  A  total  of  54  patients  undergoing  extended  tonsillectomy  were  retrospectively
included,  divided  into  six  stages.  Stage  I:  patients  with  palatine  tonsils  grade  3/4  and  mod-
iﬁed Mallampati  index  1/2;  stage  II:  palatine  tonsils  3/4  and  modiﬁed  Mallampati  index  3/4;
stage III:  palatine  tonsils  1/2  and  modiﬁed  Mallampati  index  1/2;  stage  IV:  palatine  tonsils  1/2
and modiﬁed  Mallampati  index  3/4;  stage  V:  body  mass  index  ≥40  kg/m2 with  palatine  tonsils
3/4 and  modiﬁed  Mallampati  index  1,  2,  3,  or  4.  Stage  VI:  body  mass  index  ≥40  with  palatine
tonsils 1/2  and  modiﬁed  Mallampati  index  1,  2,  3,  or  4. Please cite this article as: Vidigal TA, Haddad FL, Cabral RF, Oliveira MC, Cavalcante RR, Bittencourt LR, et al. New clinical staging for
haryngeal surgery in obstructive sleep apnea patients. Braz J Otorhinolaryngol. 2014;80:490--6.
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Results:  The  surgical  success  rates  were  88.9%,  75.0%,  35.7%,  38.5%,  and  100.0%  in  stages  I--V.
Conclusion:  The  presence  of  hypertrophic  palatine  tonsils  was  the  anatomical  factor  in  com-
mon in  the  most  successful  stages  (I,  II,  and  V),  regardless  of  body  mass  index.  Although  the
modiﬁed Mallampati  index  classes  3  and  4  reduced  the  success  rate  of  surgery  in  patients  with
hypertrophic  tonsils  (stage  II),  the  presence  of  modiﬁed  Mallampati  index  classes  1  and  2  did
not favor  surgical  success  in  patients  with  normal  tonsils  (stage  III).
© 2014  Associac¸ão  Brasileira  de  Otorrinolaringologia  e  Cirurgia  Cérvico-Facial.  Published  by
Elsevier Editora  Ltda.  All  rights  reserved.
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Novo  modelo  de  estadiamento  para  indicac¸ão  de  cirurgia  faríngea  em  pacientes  com
apneia  obstrutiva  do  sono
Resumo
Introduc¸ão:  O  sucesso  da  cirurgia  faríngea  no  tratamento  da  síndrome  da  apnéia  obstrutiva  do
sono (SAOS)  depende  da  adequada  selec¸ão  de  pacientes.
Objetivo:  Propor  um  novo  estadiamento  para  indicac¸ão  de  cirurgia  faríngea  na  SAOS.
Método: Estudo  retrospectivo,  onde  foram  inclusos,  54  pacientes  submetidos  a  amigdalectomia
ampliada,  divididos  em  6  estádios.  Estádio  I:  pacientes  com  tonsilas  palatinas  graus  3/4  e  índice
de Mallampati  modiﬁcado  (IMM)  1/2;  Estádio  II:  tonsilas  palatinas  3/4  e  IMM  3/4;  Estádio  III:
tonsilas palatinas  1/2  e  IMM  1/2;  Estádio  IV:  tonsilas  palatinas  1/2  e  IMM  3/4;  Estádio  V:  IMC
(índice de  massa  corpórea)  ≥  com  tonsilas  palatinas  3/4  e  IMM  1,2,3  ou  4.  Estádio  VI:  IMC  ≥
kg/m2 com  tonsilas  palatinas  1ou2  e  IMM  1,  2,  3,  ou  4.
Resultados:  As  taxas  de  sucesso  cirúrgico  foram  de  88,9%;  75,0%;  35,7%;  38,5%  e  100,0%  nos
estádios I  a  V.
Conclusão:  A  presenc¸a  de  tonsilas  palatinas  hipertróﬁcas  foi  o  fator  anatômico  em  comum  nos
estádios de  maior  sucesso  (I,  II  e  V),  independente  do  IMC.  Apesar  do  IMM  classe  III  e  IV  diminuir
a taxa  de  sucesso  da  cirurgia  em  pacientes  com  tonsilas  hipertróﬁcas  (estádio  II),  a  presenc¸a
de IMM  classe  I  e  II  não  favoreceu  o  sucesso  cirúrgico  em  pacientes  com  tonsilas  normotróﬁcas
(estádio  III).
©  2014  Associac¸ão  Brasileira  de  Otorrinolaringologia  e  Cirurgia  Cérvico-Facial.  Publicado  por
Elsevier Editora  Ltda.  Todos  os  direitos  reservados.
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Obstructive  sleep  apnea  syndrome  (OSAS)  is  a  highly  preva-
lent  disease  that  affects  32.9%  of  the  adult  population  of
the  city  of  São  Paulo,  Brazil1 and  compromises  the  qual-
ity  of  life  of  patients  as  a  result  of  excessive  daytime
sleepiness,  cognitive  function  impairment  and  increased  risk
for  cardiovascular  disease.2,3 Ventilation  with  positive  air-
way  pressure,  especially  continuous  positive  airway  pressure
(CPAP)  is  the  treatment  of  choice  for  patients  with  moder-
ate  to  severe  OSAS4;  however,  many  patients  have  difﬁculty
adapting  to  this  long-term  treatment.3,5--7
Uvulopalatopharyngoplasty  was  the  most  often  per-
formed  pharyngeal  surgical  procedure  to  treat  OSAS;
however,  the  success  rate,  when  the  surgery  is  indis-
criminately  indicated,  was  approximately  40%.6 Several
factors  were  considered  unfavorable,  such  as  disease  sever-
ity,  age,  the  presence  of  multiple  sites  of  obstruction,
obesity,  and  anatomical  abnormalities  of  the  maxilla  and
mandible.8
Several  pharyngeal  surgery  techniques  are  described  in
the  literature,  and  according  to  a  meta-analysis,9 the  iso-
lated  uvulopalatopharyngoplasty  procedure,  with  or  without
tonsillectomy,  interferes  with  the  apnea--hypopnea  index
o
gAHI),  but  maintains  residual  OSAS,9,10 mainly  in  patients
ith  moderate  to  severe  OSAS.
In  an  attempt  to  improve  the  selection  criteria  for
vulopalatopharyngoplasty,  Friedman  et  al.11 proposed  a
linical  staging  based  on  anthropometric  and  otorhinolaryn-
ological  physical  examination  for  patients  with  OSAS,  that
s  used  till  date.  This  staging  is  based  on  three  clinical  crite-
ia:  modiﬁed  Mallampati  index  (MMI),  palatine  tonsil  size,
nd  body  mass  index  (BMI).  MMI  classes  3  and  4  show  an  unfa-
orable  relationship  among  the  soft  palate,  the  tongue,  and
he  oropharynx;  palatine  tonsils  grade  3  and  4  are  considered
ypertrophic.
Thus,  he  divided  patients  into  four  groups.  Group  I:
atients  with  MMI  1  or  2  associated  with  palatine  tonsil  grade
 or  4  and  BMI  <  40  kg/m2; group  II:  patients  with  MMI  3  or
 associated  with  palatine  tonsil  grade  3  or  4  or  MMI  1  or  2
ith  palatine  tonsils  grade  1  or  2  and  BMI  <  40  kg/m2;  group
II:  patients  with  MMI  3  or  4  associated  with  palatine  ton-
il  1  or  2  with  BMI  <  40  kg/m2; and  group  IV:  patients  with
MI  >  40  kg/m2 or  signiﬁcant  skull-facial  alteration,  regard-
ess  of  the  MMI  and  tonsil  size.Utilizing  his  staging,  Friedman  et  al.12 published  a  series
f  134  patients  who  underwent  pharyngeal  surgery;  the  sur-
ical  success  for  groups  I,  II,  and  III  was  80.6%,  37.9%,  and
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.1%,  respectively.  The  authors  felt  that  the  procedure  was
ontraindicated  in  group  IV,  stating  that  the  presence  of
MI  classes  3  and  4  could  prevent  a  favorable  surgical  out-
ome,  even  in  patients  with  hypertrophic  palatine  tonsils,
nd  that  the  presence  of  evident  skull-facial  alterations  and
besity  class  III  would  be  factors  to  render  the  procedure
ontraindicated.
However,  Martinho  et  al.,13 in  a  series  of  cases  with  seven
bese  patients  with  OSAS,  MMI  classes  3  and  4,  and  hyper-
rophy  of  the  palatine  tonsils  grades  3  and  4,  observed  a
igniﬁcant  reduction  in  the  AHI  (preoperative:  81  ±  26/h;
ostoperative:  23  ±  18/h;  p  <  0.05)  and  minimum  oxyhe-
oglobin  saturation  improvement  (preoperative:  69  ±  14%;
ostoperative:  83  ±  3%;  p  <  0.05),  after  extended  tonsillec-
omy.  Despite  the  small  number  of  patients,  this  study
uggested  that  tonsillar  hypertrophy  may  be  the  main  fac-
or  associated  with  pharyngeal  surgery  success,  regardless
f  the  MMI  or  the  presence  of  obesity.
Therefore,  it  is  evident  that  the  clinical  and  anatomi-
al  assessment  of  patients  with  OSAS  is  crucial  in  choosing
he  best  treatment  modality.  However,  to  date,  there  is
o  ideal  staging  model  for  the  indication  of  pharyngeal
urgery  in  the  treatment  of  OSAS,  especially  for  patients
ith  BMI  >  40  kg/m2 or  with  signiﬁcant  skull-facial  alter-
tion,  regardless  of  the  MMI  and  size  of  palatine  tonsils.
Therefore,  this  study  aimed  to  develop  a  new  staging
odel  for  the  indication  of  pharyngeal  surgery  in  adult
atients  with  OSAS,  as  well  as  to  describe  the  use  of  the
xtended  tonsillectomy  technique  to  treat  these  patients.
ethods
he  research  project  was  approved  by  the  ethics  committee
CEP:  0268/11).
A  retrospective  study  was  conducted  by  reviewing  the
edical  charts  of  patients  treated  from  January  of  2003  to
ecember  of  2007  in  a  Respiratory  Sleep  Disorder  Outpatient
linic  of  the  Department  of  Otorhinolaryngology  and  Head
nd  Neck  Surgery.
Inclusion  criteria  were  patients  aged  between  18  and
5  years,  of  both  genders,  with  moderate  to  severe  OSAS,
ubmitted  to  extended  tonsillectomy  with  pre-  and  postop-
rative  polysomnography  assessment.
Patients  referred  for  other  clinical  or  surgical  treatments
f  OSAS  other  than  extended  tonsillectomy;  those  with  other
ypes  of  sleep  disorder  than  OSAS;  those  who  used  seda-
ives,  consumed  alcohol,  or  had  a  clinically  decompensated
isease  were  excluded  from  the  study.
ssessment  protocol
n  this  outpatient  clinic,  patients  are  routinely  submitted
o  the  assessment  protocol,  that  consists  of  otorhinolaryn-
ological  evaluation,  visual  analog  scale  (VAS),  Epworth
leepiness  scale,14 and  baseline  polysomnography,  which  is
epeated  three  months  after  the  surgical  procedure.
On  the  VAS,  patients  were  asked  about  the  presence
f  snoring  and  witnessed  pauses,  which  were  considered
‘usual’’  when  they  occurred  every  night  or  almost  every
ight.  The  Epworth  sleepiness  scale14 suggests  excessive
aytime  sleepiness  when  the  scores  are  >9.  These  criteria
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ere  used  in  combination  with  the  polysomnography  ﬁndings
or  the  diagnosis  of  OSAS,  according  to  the  II  International
lassiﬁcation  of  Sleep  Disorders  (ICSD-2)15 and  the  American
cademy  of  Sleep  Medicine  (AASM)  2005  criteria.16
torhinolaryngological  assessment
he  otorhinolaryngological  assessment  consisted  of  the
acial  skeleton  inspection  through  oroscopy  and  anterior
hinoscopy.  For  the  purpose  of  the  study,  we  describe  only
he  criteria  to  be  used  in  the  proposed  staging  method.  They
re  the  palatine  tonsil  classiﬁcation  (PTC),  the  MMI,  and  the
MI,  calculated  using  the  formula:  weight  (kg)/height2 (m2).
The  MMI  was  performed  as  suggested  by  Friedman
t  al.,17 with  the  patient  in  the  sitting  position,  with  max-
mum  mouth  opening  and  relaxed  tongue  positioned  within
he  oral  cavity.  Patients  were  classiﬁed  into  four  grades:
rade  1  (the  entire  oropharynx  is  well  visualized,  including
he  soft  palate,  the  tonsillar  pillars,  the  palatine  tonsils,  and
he  uvula);  grade  2  (the  upper  pole  of  the  palatine  tonsils
nd  the  uvula  are  visualized);  grade  3  (part  of  the  soft  palate
nd  the  uvula  insertion  is  visualized);  and  grade  4  (only  the
ard  palate  is  visualized).
As  proposed  by  Friedman  et  al.17 and  Zonato  et  al.,18
he  palatine  tonsils  were  classiﬁed  as  grade  1  (occupying
p  to  25%  of  the  oropharynx),  grade  2  (50%  of  the  orophar-
nx),  grade  3  (75%  of  the  oropharynx),  and  grade  4  (>  75%
f  oropharynx).  Grades  3 and  4  were  considered  as  cases  of
bstructive  hypertrophy  of  the  palatine  tonsils.
asal  polysomnography
olysomnography  was  performed  in  an  EMBLA  computerized
ystem  (EMBLA® S7000;  EMBLA  Systems,  Inc.  --  Broom-
eld,  CO,  United  States).  An  overnight  recording  was
erformed  in  a  dark,  quiet  room,  specially  designed  for
his  procedure,  while  monitoring  was  performed  through
lectroencephalogram,  electrooculogram,  submental  and
ibial  electromyogram,  electrocardiogram,  airﬂow  by  nasal
annula  connected  to  a  pressure  transducer  and  an  oral
hermistor,  respiratory  movements  by  inductance  plethy-
mography  with  thoracoabdominal  belts,  oxyhemoglobin
aturation  (SpO2)  by  pulse  oximetry,  and  snoring  sounds  were
ecorded  by  a  microphone  and  body  position  sensor.
The  staging  of  sleep  followed  the  criteria  proposed  by
echtschaffen  and  Kales,19 and  awakenings  followed  the
992  criteria  of  the  American  Sleep  Disorders  Association
ASDA).20 The  staging  of  respiratory  events  followed  the
999  criteria  of  the  AASM.16
The  diagnosis  of  OSAS  followed  the  2005  clinical  and
olysomnographic  criteria  of  the  ICSD-2.15 A  mild  increase  in
HI  was  considered  when  patients  had  index  values  between
 and  15  events  per  hour  of  sleep;  moderate  increase,
etween  15  and  30;  and  marked  increase,  >30.
The  baseline  polysomnography  was  repeated  three
onths  after  pharyngeal  surgery.  The  surgery  was  consid-
red  a  partial  success  when  there  was  a  50%  reduction  in  AHI
nd  an  AHI  <  20/h,  according  to  the  criteria  used  by  Friedman
t  al.21
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Table  1  New  clinical  staging  for  pharyngeal  surgery  indi-
cation in  patients  with  obstructive  sleep  apnea.
Stage  MMI  PTC  BMI
Stage  I  1  or  2  3  or  4  <40  kg/m2
Stage  II  3  or  4  3  or  4  <40  kg/m2
Stage  III  1  or  2  1  or  2  <40  kg/m2
Stage  IV  3  or  4  1  or  2  <40  kg/m2
Stage  V  1,  2,  3,  or  4  3  or  4  >40  kg/m2
Stage  VI  1,  2,  3,  or  4  1  or  2  >40  kg/m2
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Surgical  technique--extended  tonsillectomy
The  surgical  technique  used  in  patients  with  hypertrophic
tonsils  is  conservative,  as  the  main  objective  is  the
lateral  ampliﬁcation  of  the  pharynx,  while  preserving
and  repositioning  the  pillars,  addressing  mainly  the  lat-
eral  oropharyngeal  wall,  sparing  the  soft  palate  and  the
uvula  region  (midline).  Therefore,  this  technique  is  called
extended  tonsillectomy.
Initially,  a  bilateral  tonsillectomy  is  performed,  with  an
elliptical  peritonsillar  incision  in  the  mucosa  overlying  the
palatopharyngeal  and  palatoglossus  muscles  after  medial
traction  of  the  mucosa,  aiming  at  its  maximum  preservation
in  this  region.  This  is  followed  by  tonsil  removal  through
dissection  along  the  tonsil  capsule,  while  preserving  the
underlying  musculature  and  subsequent  hemostasis  using
bipolar  cautery  and  simple  stitches  with  vicryl  rapid  3.0®
suture  thread.  The  muscle  layer  of  the  tonsillar  region  is
closed  with  single  stitches  in  the  craniocaudal  direction,
using  vicryl  rapid  3.0® suture  thread.  After  closing  the  mus-
cle  layer,  the  palate  ‘‘web’’  (membrane  formed  by  the  low
insertion  of  the  posterior  pillar  of  the  uvula)  is  removed,
when  present,  using  electric  scalpel  or  scissors,  and  this  is
the  upper  limit  of  the  midline  resection.  Then,  the  mucosa
is  closed  with  vicryl  rapid  3.0® suture  thread,  using  simple
stitches,  in  the  craniocaudal  direction.  If  the  uvula  is  consid-
ered  long,  a  partial  uvulectomy  is  performed,  corresponding
to  the  distal  third  of  the  uvula.  The  aim  of  this  technique  is
the  lateral  enlargement  of  the  pharynx  and  anteriorization
of  the  soft  palate.
The  procedure  is  performed  under  general  anesthesia
without  pre-anesthetic  sedative  medication,  as  recom-
mended  in  patients  with  OSAS.  Patients  remain  in  the
hospital  for  24  hours  and  receive  antibiotics  (amoxicillin
at  a  dose  of  50  mg/kg/day  for  seven  days)  and  non-opioid
analgesics  (paracetamol  and  dipyrone)  at  discharge.  The
follow-up  consultations  are  performed  after  one,  three,  12,
18,  and  24  weeks.
New  proposed  staging
In  our  proposed  staging  (Table  1),  we  decided  to  divide
stage  II  of  Friedman  et  al.17 (Table  2)  into  two  separate  sub-
groups  and  to  add  a  group  for  patients  with  class  III  obesity
(BMI  >  40  kg/m2)  with  palatine  tonsils  grade  3  and  4  asso-
ciated  with  any  class  of  MMI,  as  a  new  stage  V.  We  did  not
3
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Table  2  Friedman’s  staging  for  indication  of  uvulopalatopharyng
MMI  
Friedman  I  1  or  2  
Friedman  II  1  or  23  or  4  
Friedman  III  3  or  4  
Friedman  IV  1,  2,  3,  or  4  
MMI, modiﬁed Mallampati index; BMI, body mass index.MMI, modiﬁed Mallampati index; PTC, palatine tonsil classiﬁca-
tion; BMI, body mass index.
erform  surgery  for  patients  with  obesity  class  III  and  tonsils
rade  1  and  2,  regardless  of  MMI.
Thus,  the  patients  were  divided  into  six  groups:  stage  I,
atients  with  grade  3  or  4  palatine  tonsils  and  MMI  class  1
r  2;  stage  II,  patients  with  grade  3  or  4  palatine  tonsils  and
MI  class  3 or  4;  stage  III,  patients  submitted  to  tonsillec-
omy  (0)  grade  1  or  2  palatine  tonsils  and  MMI  class  1  or  2;
tage  IV,  patients  submitted  to  tonsillectomy  (0),  grade  1
r  2  palatine  tonsils,  and  MMI  class  3  or  4;  stage  V,  patients
ith  BMI  >  40  kg/m2 with  grade  3  or  4  palatine  tonsils  and  MMI
lass  1,  2,  3,  or  4;  and  stage  VI,  patients  with  BMI  >  40  kg/m2
ith  grade  1  or  2  palatine  tonsils  and  MMI  class  1,  2,  3,  or
.  This  latter  group  comprised  the  patients  not  referred  for
urgery  due  to  high  morbidity.
Within  each  stage,  patients  were  also  divided  accord-
ng  to  AHI,  as  follows:  group  I,  patients  with  mild  OSAS
between  5  and  15  events  per  hour  of  sleep  and  associated
linical  complaints);  group  II,  patients  with  moderate  OSAS
between  15  and  30);  and  group  III,  patients  with  severe
SAS  (>30).
esults
f  the  622  reviewed  medical  records  of  patient  treated  dur-
ng  the  study  period,  129  patients  received  indication  for
xtended  tonsillectomy;  54  patients  met  the  inclusion  crite-
ia  and  were  thus  included  in  the  study.
Of  the  54  patients,  35  (64.8%)  were  males  and  19  (35.1%)
ere  females,  aged  18--61  years,  with  a  mean  age  of
8.9  ±  7.5  years.  After  staging,  the  patients  were  divided
s  follows:  stage  I:  nine  patients  (16.6%);  stage  II:  eight
atients  (14.8%);  stage  III:  14  patients  (25.9%);  stage  IV:  13
atients  (24%);  and  stage  V:  10  patients  (18.5%).  Surgical
oplasty  in  patients  with  obstructive  sleep  apnea  syndrome.17
Size  of  palatine  tonsils  BMI
3  or  4  <40  kg/m2
0,  1  or  2
3  or  4
<40  kg/m2
0,  1  or  2  <40  kg/m2
0,  1,  2,  3,  or  4
Evident  craniofacial
alteration
>40  kg/m2
494  Vidigal  TA  et  al.
Table  3  Comparison  of  success  and  failure  rates  according  to  the  new  staging  for  patients  undergoing  extended  tonsillectomy
for the  treatment  of  obstructive  sleep  apnea  syndrome  (OSAS).
Success  Failure  Total  p
n  %  n  %  n
Stage  I  8  88.9  1  11.1  9  0.07
Stage II  6  75.0  2  25.0  8  0.44
Stage III  5  35.7  9  64.3  14  0.02
Stage IV  5  38.5  8  61.5  13  0.03
Stage V  10  100.0  0  0.0  10  <0.01
Stage VI  No  surgical  indication
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iSigniﬁcance value: p < 0.05, chi-square test.
uccess  rates  were  88.9%,  75.0%,  35.7%,  38.5%  and  100.0%,
espectively.
Data  for  each  group  and  the  success  and  failure  rates  are
hown  in  Table  3.  There  was  a  statistically  signiﬁcant  differ-
nce  in  stages  III,  IV,  and  V  (p  =  0.02,  p  =  0.03,  and  p  <  0.01,
espectively).  Stages  III  and  IV  presented  the  highest  failure
ates  (p  =  0.02  and  p  =  0.03,  respectively),  and  the  highest
uccess  rates  were  observed  in  stage  V  (p  <  0.01).
Regarding  the  AHI,  24  patients  (44.4%)  had  mild  increase
n  AHI;  20  patients  (37.0%)  had  a  moderate  increase,  and  ten
atients  (18.6%)  achieved  a  marked  increase  (Table  4).  The
ailure  rate  was  signiﬁcantly  higher  in  the  group  with  mild
ncrease  in  AHI  (p  <  0.01),  and  the  highest  success  rate  was
ound  in  the  group  with  a  marked  increase  in  AHI  (p  =  0.01).
Within  each  proposed  stage,  the  patients  were  divided
ccording  to  AHI  increase,  and  there  were  no  statistically
igniﬁcant  differences  (Table  5).
When  we  staged  the  patients  according  to  the  criteria
y  Friedman  et  al.,21 the  following  results  were  obtained:  in
riedman  group  I,  nine  patients  were  included  with  a  surgical
uccess  rate  of  89%;  in  Friedman  group  II,  22  patients  were
ncluded  with  50%  surgical  success;  in  Friedman  in  group  III,
3  patients  were  included  with  surgical  success  rate  of  38%;
astly,  Friedman  group  IV  included  ten  patients  with  surgical
uccess  rate  of  100%  (Table  6).  Statistically  signiﬁcant  dif-
erences  were  observed  in  Friedman  stages  III  and  IV,  with
he  highest  failure  rate  in  Friedman  group  III  (p  =  0.03)  and
he  highest  success  in  Friedman  group  IV  (p  <  0.01).iscussion
ur  proposed  staging  demonstrated  that  the  extended  ton-
illectomy  surgery  for  the  treatment  of  OSAS  has  the  highest
p
p
n
Table  4  Comparison  of  success  and  failure  rates  according  to  the
Success  
n  %  n  
AHI  5--15  9  37.5  15
AHI 15--30  16  80  4
AHI >  30  10  100  0
AHI, apnea--hypopnea index per hour of sleep.
Signiﬁcance value: p < 0.05, chi-squared test.uccess  rates  in  patients  with  hypertrophic  tonsils  (stages  I,
I,  and  V)  and  that  MMI  classes  3  and  4  (stage  II)  decreased
he  success  rate  in  these  patients.  Nonetheless,  the  success
ate  was  higher  than  in  those  patients  with  normal-sized  ton-
ils  (stages  III  and  IV),  even  in  patients  with  favorable  MMI
stage  III)  and  those  with  class  III  obesity  (stage  V).  Thus,
ur  division  of  Friedman  et  al.’s17 stage  II  and  the  inclu-
ion  of  patients  who  have  class  III  obesity  associated  with
ypertrophic  tonsils  can  improve  the  indication  criteria  for
haryngeal  surgery  in  the  treatment  of  OSAS.
CPAP  is  considered  the  gold  standard  for  treating  mod-
rate  to  severe  OSAS,  but  has  the  disadvantage  that  many
atients  have  difﬁculties  in  adapting  to  it,  especially  in
he  long  term,  making  surgical  treatment  a  therapeutic
ption.22
When  performed  in  a  systematic  way,  the  success  rate
f  uvulopalatopharyngoplasty  is  40.7%,6 but  if  patients  are
elected  according  to  the  presence  of  anatomical  changes  in
he  oropharynx,  such  as  tonsillar  hypertrophy,  medianized
illars,  redundant  palate,  and  elongated  uvula,  the  success
ate  is  higher.11,12,21
Some  studies  in  the  literature  have  demonstrated  higher
uccess  rates  when  the  surgery  was  performed  on  patients
ith  mild  to  moderate  OSAS.23,24 In  the  present  study,
atients  with  marked  increase  in  AHI  were  those  who  ben-
ﬁted  the  most  from  the  surgical  treatment,  probably  due
o  the  criterion  selected  for  success.  In  patients  with  mild
ncrease  in  AHI,  a  reduction  <50%  was  considered  as  failure,
hen  it  is  known  that,  for  these  patients,  the  control  of  clin-
cal  symptoms  is  a  more  important  outcome  than  AHI,  since
resence  of  OSAS  is  only  considered  in  patients  with  AHI  <  15
er  hour  when  associated  with  a  clinical  complaint.
Another  fact  that  leads  to  believe  that  OSAS  severity  is
ot  a  determinant  factor  for  the  indication  of  pharyngeal
 increase  of  apnea--hypopnea  index.
Failure  Total  p
%
 62.5  24  <0.01
 20  20  0.08
 0  10  0.01
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Table  5  Comparison  of  success  and  failure  rates  according  to  the  new  staging  and  apnea--hypopnea  index  for  patients  under-
going extended  tonsillectomy  for  the  treatment  of  obstructive  sleep  apnea  syndrome  (OSAS).
OSAS  Success  Failure  Total  p
n  %  n  %
Stage  I
Mild  0  0  1  100.0 1  0.11
Moderate 6  100.0  0  0.0  6  0.33
Marked 2  100.0  0  0.0  2  0.77
Stage II
Mild  2  66.6  1  33.3  3  0.64
Moderate 2  66.6  1  33.3  3  0.64
Marked 2  100.0  0  0.0  2  0.53
Stage III
Mild  4  40  6  60.0  10  0.54
Moderate 1  25  3  75.0  4  0.54
Marked 0  0  0  0.0  0  --
Stage IV
Mild  2  22.2  7  77.8  9  0.11
Moderate 2  66.6  1  33.3  3  0.31
Marked 1  100  0  0.0  1  0.38
Stages V
Mild  1  100  0  0.0  1  --
Moderate 5  100  0  0.0  5  --
Marked 4  100  0  0.0 4  --
Stages VI
w
s
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h
i
h
m
h
r
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nNo  surgical  indication
surgeries  for  the  treatment  of  OSAS  is  that,  when  the  degree
of  AHI  increase  is  compared  among  the  stages,  no  signiﬁcant
differences  were  found  in  relation  to  success.  Similar  ﬁnd-
ings  were  described  by  Friedman  et  al.,12 who  also  found  no
association  between  OSAS  severity  and  pharyngeal  surgery
success.
In  2002,  Friedman  et  al.11 proposed  a  staging  system
based  on  upper  airway  alterations  (size  of  palatine  tonsils
and  MMI)  and  BMI,  and  reported  a  surgical  success  rate  of
80.6%  in  patients  with  BMI  <  40  kg/m2,  with  hypertrophic  ton-
sils  (grades  3  and  4)  and  favorable  MMI  (1  and  2),  regardless
of  OSAS  severity;  the  success  rate  decreased  signiﬁcantly  as
these  parameters  varied  in  the  other  stages.
Since  Martin  et  al.13 found  signiﬁcant  improvement  in
polysomnographic  respiratory  parameters  in  a  case  series
of  obese  patients  with  MMI  classes  3  and  4  and  hypertrophic
palatine  tonsils  (patients  with  Friedman’s  stages  II  and  IV),
a
a
s
Table  6  Comparison  between  success  and  failure  rates  according
Success  
n  %  n  
Stage  I 8  89.9  1  
Stage II 11  50.0  11  
Stage III  5  38.5  8  
Stage IV  10  100.0  0  e  considered  that  a  reﬁnement  of  Friedman’s17 staging
ystem  might  improve  the  indication  of  pharyngeal  surger-
es,  as  this  staging  mixed  patients  with  normal-sized  and
ypertrophic  tonsils  in  stage  II  and  contraindicated  surgery
n  patients  with  class  III  obesity,  even  in  the  presence  of
ypertrophic  tonsils  (stage  IV).
Conﬁrming  the  ﬁndings  of  Martin  et  al.13 and  Fried-
an  et  al.,21 our  study  demonstrated  that  patients  who
ad  hypertrophic  palatine  tonsils  achieved  higher  success
ates  with  the  procedure,  independent  of  AHI13,21 or  class  III
besity,13 and  that  the  presence  of  MMI  3  and  4  decreased
he  success  rate  in  such  patients.  However,  the  presence
f  MMI  1  and  2  in  patients  with  normotrophic  tonsils  did
ot  correlate  with  surgical  success.  Thus,  we  conclude  that
n  unfavorable  MMI  decreases  the  chances  of  success,  but
 favorable  MMI  does  not  improve  the  chances  of  surgical
uccess  unless  the  patients  also  had  hypertrophic  tonsils.
 to  Friedman’s  staging.
Failure  Total  p
%  n
11.1  9  0.13
50.0  22  0.07
61.5  13  0.03
0.0  10  <0.01
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onclusions
espite  the  limitations  of  this  study,  mainly  its  retrospec-
ive  nature  and  a  small  sample  size,  we  conclude  that
ur  proposed  new  staging  method  can  improve  the  surgi-
al  indications  and  results  of  extended  tonsillectomy  in  the
reatment  of  patients  with  OSAS.
onﬂicts of interest
he  authors  declare  no  conﬂicts  of  interest.
eferences
1. Tuﬁk S, Santos-Silva R, Taddei JA, Bittencourt LRA. Obstruc-
tive sleep apnea syndrome in the Sao Paulo epidemiologic sleep
study. Sleep Med. 2010;11:441--6.
2. Bittencourt LRA, Togeiro SMGP, Bagnato MC. Diagnóstico da sín-
drome da apnéia e hipopnéia obstrutiva do sono. Rev Bras Med.
2001;58:584--93.
3. Li HY, Wang PC, Lee LA, Chen NH, Fang TJ. Predic-
tion of uvulopalatopharyngoplasty outcome: anatomy-based
staging system versus severity-based staging system. Sleep.
2006;29:1537--41.
4. Kushida CA, Littner MR, Hirshkowitz M. Practice parameters
for the use of continuous and bilevel positive airway pressure
devices to treat adult patients with sleep-related breathing dis-
orders. An American Academy of Sleep Medicine Report. Sleep.
2006;29:375--80.
5. Bittencourt LRA. Diagnóstico e tratamento da síndrome da
apnéia do sono: guia prático. São Paulo: Livraria Médica Paulista
Editora; 2008.
6. Sher AE, Schechtman KB, Piccirillo JF. The efﬁcacy of surgical
modiﬁcations of the upper airway in adults with obstructive
sleep apnea syndrome. Sleep. 1996;19:156--77.
7. Senior BA, Rosenthal L, Lumley A. Efﬁcacy of uvu-
lopalatopharyngoplasty in unselected patients with mild
obstructive sleep apnea. Otolaryngol Head Neck Surg.
2000;123:179--82.
8. Brodsky L. Modern assessment of tonsils and adenoids. Pediatr
Clin North Am. 1989;36:1551--69.
9. Caples S, Rowley JA, Prinsell JR, Pallanch JF, Elamin MB, Katz
SG, et al. Surgical modiﬁcations of the upper airway for sleep
apnea: a systematic review. Sleep. 2010;33:1396--407.
0. Aurora RN, Casey KR, Kristo D, Auerbach S, Bista SR, Chowdhuri
S, et al. Practice parameters for the surgical modiﬁcations of
2Vidigal  TA  et  al.
the upper airway for obstructive sleep apnea in adults. Sleep.
2010;33:1408--13.
1. Friedman M, Ibrahim H, Bass L. Clinical staging for sleep disor-
dered breathing. Otolaryngol Head Neck Surg. 2002;127:13--21.
2. Friedman M, Ibrahim H, Joseph JN. Staging of obstructive sleep
apnea/hypopnea syndrome: a guide to appropriate treatment.
Laryngoscope. 2004;114:454--9.
3. Martinho FL, Tangerina RP, Moura SMGT, Gregório LC, Tuﬁk S,
Bittencourt LRA. Systematic head and neck physical examina-
tion as a predictor of obstructive sleep apnea in class III obese
patients. Braz J Med Biol Res. 2008;41:1093--7.
4. Johns MW. Sleepiness in different situations measured by the
Epworth Sleepiness Scale. Sleep. 1994;17:703--10.
5. American Academy of Sleep Medicine. ICSD-2 -- International
Classiﬁcation of Sleep Disorders. Diagnostic and coding manual.
American Academy of Sleep Medicine; 2005.
6. American Academy of Sleep Medicine. Sleep-related breathing
disorders in adults: recommendations for syndrome deﬁnition
and measurement techniques in clinical research. American
Academy of Sleep Medicine Task Force. Sleep. 1999;22:667--89.
7. Friedman M, Tanyeri H, La Rosa M, Landsberg R, Vaidyanathan
K, Pieri S, et al. Clinical predictors of obstructive sleep apnea.
Laryngoscope. 1999;109:1901--7.
8. Zonato AL, Bittencourt LRA, Martinho FL, Santos Jr JF, Gregorio
LC, Tuﬁk S. Association of systematic head and neck physical
examination with severity of obstructive sleep apnea--hypopnea
syndrome. Laryngoscope. 2003;113:973--80.
9. Rechtschaffen A, Kales A, editors. A manual of standardized
terminology, techniques and scoring system for sleep stages of
human subjects. Washington, DC: US Public Health Service, US
Government Printing Ofﬁce; 1968.
0. American Sleep Disorders Association (ASDA) EEG arousals: sco-
ring rules and examples: a preliminary report from the Sleep
Disorders Atlas Task Force. Sleep. 1992;2:173--84.
1. Friedman M, Vidyasagar R, Bliznikas D, Joseph N. Does
severity of obstructive sleep apnea/hypopnea syndrome
predict uvulopalatopharyngoplasty outcome? Laryngoscope.
2005;115:2109--13.
2. Sin D, Mayers I, Man G, Pawluk L. Long term compliance rates to
continuous positive airway pressure in obstructive sleep apnea.
Chest. 2002;121:430--5.
3. Janson C, Gislason T, Bengtsson H. Long term follow-up
of patients with obstructive sleep apnea treated with uvu-
lopalatopharyngoplasty. Arch Otolaryngol Head Neck Surg.
1997;123:257--62.
4. Dunlevy TM, Karakla DW. Uvulopalatopharyngoplasty: the Naval
Medical Center, Portsmouth, experience. Am J Otolaryngol.
1998;19:174--7.
